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Abstract The effectiveness of surgery in patients with
sciatica due to lumbar disc herniations is not without dis-
pute. The goal of this study was to assess the effects of
surgery versus conservative therapy (including epidural
injections) for patients with sciatica due to lumbar disc
herniation. A comprehensive search was conducted in
MEDLINE, EMBASE, CINAHL, CENTRAL, and PEDro
up to October 2009. Randomised controlled trials of adults
with lumbar radicular pain, which evaluated at least one
clinically relevant outcome measure (pain, functional sta-
tus, perceived recovery, lost days of work) were included.
Two authors assessed risk of bias according to Cochrane
criteria and extracted the data. In total, ﬁve studies were
identiﬁed, two of which with a low risk of bias. One study
compared early surgery with prolonged conservative care
followed by surgery if needed; three studies compared
surgery with usual conservative care, and one study com-
pared surgery with epidural injections. Data were not
pooled because of clinical heterogeneity and poor reporting
of data. One large low-risk-of-bias trial demonstrated that
early surgery in patients with 6–12 weeks of radicular pain
leads to faster pain relief when compared with prolonged
conservative treatment, but there were no differences after
1 and 2 years. Another large low-risk-of-bias trial between
surgery and usual conservative care found no statistically
signiﬁcant differences on any of the primary outcome
measures after 1 and 2 years. Future studies should eval-
uate who beneﬁts more from surgery and who from con-
servative care.
Keywords Sciatica  Conservative treatment  Surgery 
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Introduction
The prevalence of sciatic symptoms reported in the liter-
ature varies considerably ranging from 1.6% in the general
population to 43% in a selected working population [8].
Although the prognosis is good in most patients [9], a
substantial proportion (up to 30%) continues to have pain
for 1 year or longer [18, 20]. In approximately 90% of the
cases, sciatica is caused by a herniated disc involving nerve
root compression. However, lumbar canal stenosis or
foraminal stenosis and (less often) tumours or cysts are
other possible causes [15].
The most important symptom of sciatica is lumbosacral
radicular leg pain that follows a dermatomal pattern radi-
ating below the knee and into the foot and toes [15, 17].
W. C. H. Jacobs (&)  W. C. Peul
Department of Neurosurgery, Leiden University Medical Center,
Albinusdreef 2, PO Box 9600, 2300 RC Leiden, The Netherlands
e-mail: w.c.h.jacobs@lumc.nl
M. van Tulder  R. Ostelo
Department of Health Sciences, Faculty of Earth and Life
Science, EMGO Institute for Health and Care Research,
VU University, De Boelelaan 1085, 1081 HV Amsterdam,
The Netherlands
M. van Tulder  S. M. Rubinstein  R. Ostelo
Department of Epidemiology and Biostatistics, EMGO-Institute
for Health and Care Research, VU University Medical Center,
Amsterdam, The Netherlands
M. Arts
Department of Neurosurgery, Medical Center Haaglanden,
Lijnbaan 32, 2512 VA The Hague, The Netherlands
M. van Middelkoop  A. Verhagen  B. Koes
Department of General Practice, Erasmus MC,
University Medical Center Rotterdam, PO Box 2040,
3000 CA Rotterdam, The Netherlands
123
Eur Spine J (2011) 20:513–522
DOI 10.1007/s00586-010-1603-7The pain worsens with coughing; patients may report
sensory symptoms, limited forward ﬂexion of the lumbar
spine, gait deformity and unilateral spasm of the paraspinal
muscles. However, most patients present with a less clear
clinical picture. In acute sciatica, diagnostic imaging may
only be indicated if there are indications of underlying
pathology (e.g. infections, malignancies) other than disc
herniation. In patients with persistent and severe symptoms
who fail to improve following 6–8 weeks of non-surgical
treatment, imaging might be useful to identify the presence
or absence of a herniated disc with nerve root compression
[15].
Management of sciatica varies considerably. Patients are
commonly treated in primary care but a small proportion is
referred to secondary care and may eventually undergo
surgery if complaints remain present for at least 6 weeks.
Conservative treatment for sciatica is primarily aimed at
pain reduction, either by analgesics or by reducing pressure
on the nerve root. There seems to be consensus that surgery
is indicated in carefully selected patients for sciatica in
presence of a herniated lumbar disc [6], or severe sciatica
with serious or progressive neurologic deﬁcits and imaging
demonstrating lumbar disc herniation at the nerve root
level correlating with the patient’s examination ﬁndings
[7, 9]. The primary rationale of surgery for sciatica is that
surgery will relieve nerve root irritation or compression
due to herniated disc material. The most common type of
surgery is open microdiscectomy, surgical removal of part
of the disc, performed with or without the use of an
operating microscope or other magnifying tools. Other
minimally invasive surgical techniques, such as endoscopic
surgery have recently been developed [4]. In the absence of
serious neurologic deﬁcits or for persistent non-radicular
low back pain, consensus whether surgery is useful or not
has not yet been established. Furthermore, the timing of the
intervention with respect to prolonged conservative care
has not been evaluated properly.
At present, several randomised trials have been pub-
lished that have compared surgery with conservative
treatment. The objective of this systematic review is to
compare and summarise the evidence regarding the effec-
tiveness of surgery compared with conservative treatment
for patients with sciatica due to lumbar disc herniation.
Methods
Search methods for identiﬁcation of studies
A comprehensive search was conducted by an experienced
librarian in several databases of medical literature: MED-
LINE, EMBASE, CINAHL, CENTRAL (the Cochrane
Central Register of Controlled Trials), PEDro, and ICL up
to October 2009. The search strategy is given in Table 1.
References from the included studies were also screened
and experts approached in order to identify additional pri-
mary studies not previously identiﬁed. Two review authors
(MA, WP) working independently from one another
examined titles and abstracts from the electronic search.
Full articles were obtained if necessary. A third reviewer
was consulted (MvT), if consensus was not reached.
Criteria for considering studies for this review
References were selected if they met all of the following
selection criteria:
• The study was stated to be a randomised controlled
trial.
• The study compared surgery to non-surgical interven-
tions (i.e. epidural injections, conservative therapy).
• The patients included were adult ([18 years of age)
subjects with sciatica due to a herniated disc.
• The outcome(s) evaluated included at least one of the
main clinically relevant outcome measures (i.e. pain,
Table 1 Search strategy for Pubmed/MEDLINE for identiﬁcation of
primary studies on surgery versus conservative treatment for sciatica
1 randomised controlled trial.pt.
2 controlled clinical trial.pt.
3 randomised.ab.
4 placebo.ab,ti.
5 drug therapy.fs.
6 randomly.ab,ti.
7 trial.ab,ti.
8 groups.ab,ti.
9 or/1–8
10 (animals not (humans and animals)).sh.
11 9 not 10
12 dorsalgia.ti,ab.
13 exp Back Pain/
14 backache.ti,ab.
15 (lumbar adj pain).ti,ab.
16 coccyx.ti,ab.
17 coccydynia.ti,ab.
18 sciatica.ti,ab.
19 sciatica/
20 spondylosis.ti,ab.
21 lumbago.ti,ab.
22 exp low back pain/
23 Or/12–22
24 11 and 23
25 limit 24 to ed = 20080501–20081223
Search strategy was adapted for other databases
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123functional status, recovery, or sick leave) using a valid
instrument.
• The follow-up was at least 1 day.
• The language was limited to English, Dutch and
German.
The following self-reported measures were assessed and
considered as the primary outcomes: leg pain and/or back
pain, leg pain speciﬁc functional status, perceived recovery
(e.g. subjective overall improvement, proportion of patients
recovered), and lost days at work (e.g. return to work sta-
tus, number of days off work or with sick leave). Any other
outcome was considered as secondary (e.g. SF-36 reporting
on bodily pain). Physiological variables, such as spinal
ﬂexibility and number of degrees of straight-leg raising
were not assessed since it is believed that these outcomes
correlate poorly with clinical status.
Assessment of risk of bias for the included studies
Two review authors (SR and MM) working independently
of each other conducted the risk-of-bias assessment and
data extraction. Risk of bias of the individual studies was
assessed using the criteria list advised by the Cochrane
Back Review Group (CBRG) [5], which consists of 11
items that assess internal validity. Items and operationali-
sation are given in Table 2. Items were scored as positive if
they fulﬁlled the criteria, negative when bias was likely or
marked as inconclusive if there was insufﬁcient informa-
tion. Differences in the scoring of the risk-of-bias assess-
ment and data extraction were discussed during a consensus
meeting. The item for compliance was not scored because
this item was irrelevant for single-session interventions,
such as surgery. A study with a low risk of bias was deﬁned
as fulﬁlling six or more of the validity items.
Data collection and analysis
Included studies were categorised under separate compari-
sons with clinically homogeneous characteristics. An a pri-
ori list of items was used for the data extraction, consisting
of both descriptive data (e.g. study population, type of
interventions) and quantitative data regarding the primary
and secondary outcome measures. With sufﬁcient clinically
and statistically homogeneous and comparable reported
outcomes, data was planned to be pooled with the aid of
Revman 5. To identify publication bias, funnel plots were
planned to be examined. In case meta-analysis was not
feasible, a best evidence synthesis was anticipated using
low-risk-of-bias studies. The overall quality of the evidence
was graded as ‘‘High’’, ‘‘Moderate’’, ‘‘Low’’, or ‘‘Very
low’’, according to the GRADE approach by Furlan et al.
[5]. Single studies were considered imprecise (i.e. sparse
data) and provide ‘‘low quality evidence’’, which could be
further downgraded to ‘‘very low quality evidence’’ if there
were also limitations in design or indirectness.
Results
Search and selection results
The search yielded 2,383 citations. In total, ﬁve studies
were identiﬁed [2, 12, 13, 19, 22]. Three comparisons were
evaluated: (1) one study compared early surgery with
prolonged conservative care for 6 months followed by
surgery if needed [13], (2) three studies contrasted surgery
with ‘‘usual conservative care’’ [12, 19, 22], and (3) one
study contrasted surgery with epidural injections [2].
Risk-of-bias assessment
The results for the risk-of-bias assessment are given in
Table 3. Of the ﬁve identiﬁed studies, two were thought to
have a low risk of bias, both of which also applied adequate
allocation concealment [13, 22]. Although compliance was
not formally evaluated because surgery is considered a
single-session intervention, this nevertheless is an impor-
tant item. In the study by Weinstein et al. [22], for exam-
ple, adherence to the assigned treatment group was
severely limited, i.e. 50% of the patients assigned to sur-
gery actually received surgery within 3 months of enrol-
ment, while 30% of those patients assigned to non-
operative treatment received surgery in the same period. In
the study by Butterman et al. [2], more than half of those
patients assigned to epidural injections considered the
treatment a failure and underwent subsequent discectomy,
which on average was 4.5 months following the onset of
symptoms. In another study, a substantial proportion of
patients assigned to conservative care received surgery at
follow-up [13]; however, that study was designed to eval-
uate the timing of surgery and part of the control group
randomised to prolonged conservative care was expected to
receive surgery during follow-up.
Effects of the interventions
Due to poor reporting of data in the studies of Weber et al.
[19] and Osterman et al. [12], these studies comparing
surgery with usual conservative care could not be pooled.
The comparisons ‘surgery versus epidural injections’ and
‘early surgery versus prolonged conservative care’ were
each investigated in only one trial. The characteristics of
the included trials are given in Table 4. The results of the
ﬁve included trials are given in Table 5. The few number
Eur Spine J (2011) 20:513–522 515
123of studies identiﬁed per outcome made a funnel plot
unfeasible.
Early surgery versus prolonged conservative care
One large randomised trial (n = 283) with a low risk of
bias compared early surgery to prolonged conservative
treatment followed by surgery if needed in patients with
severe sciatica for 6–12 weeks [13]. Of the patients, 89%
randomised to early surgery underwent microdiscectomy
after a mean of 2 weeks, while 39% of patients randomised
to conservative treatment underwent surgery after a mean
of 19 weeks. Relief of leg pain was faster for patients
assigned to early surgery. Intention-to-treat analysis
showed statistically signiﬁcant more leg pain relief in
favour of early surgery as compared with prolonged con-
servative care at 3 months (MD -17.70, 95% CI -23.1 to
-12.3). There was no signiﬁcant overall difference
between the two groups in disability scores during the ﬁrst
year. The median time to recovery was 4.0 weeks [95%
conﬁdence interval (CI), 3.7–4.4] for early surgery and
12.1 weeks (95% CI, 9.5–14.9) for prolonged conservative
treatment. During the ﬁrst year, early surgery achieved a
faster rate of perceived recovery with a hazard ratio of 1.97
(95% CI 1.72–2.22, P\0.001). At 1 year of follow-up,
however, 95% of patients in both treatment groups had
experienced satisfactory recovery, and no subsequent dif-
ferences were found. This lack of a difference between
Table 2 Items from the risk-of-bias tool and criteria for operationalisation
Question Criteria for ‘‘Yes’’
Was the method of randomisation adequate? A random (unpredictable) assignment sequence. Examples of adequate methods are coin
toss, rolling a dice, drawing of ballots with the study group labels from a dark bag,
computer-generated random sequence, pre-ordered sealed envelopes and sequentially-
ordered vials. Examples of inadequate methods are: alternation, birth date, social
insurance/security number and hospital registration number
Was the treatment allocation concealed? Assignments are generated by an independent person not responsible for determining the
eligibility of the patients. This person has no information about the persons included in
the trial and has no inﬂuence on the assignment sequence or on the eligibility decision of
the patient
Were the groups similar at baseline
regarding the most important prognostic
indicators?
The groups have to be similar at baseline regarding demographic factors, duration and
severity of complaints, percentage of patients with neurological symptoms, and value of
main outcome measure(s)
Was the patient blinded to the intervention? The index and control groups are indistinguishable for the patients
Was the care provider blinded to the
intervention?
The index and control groups are indistinguishable for the care providers
Was the outcome assessor blinded to the
intervention?
• For patient-reported outcomes with adequately blinded patients
• For outcome criteria that supposes a contact between participants and outcome assessors:
the blinding procedure is adequate if patients are blinded, and the treatment or adverse
effects of the treatment cannot be noticed during examination
• For outcome criteria that do not suppose a contact with participants: the blinding
procedure is adequate if the treatment or adverse effects of the treatment cannot be
noticed during the assessment
• For outcome criteria that are clinical or therapeutic events that will be determined by the
interaction between patients and care providers, in which the care provider is the outcome
assessor: the report needs to be free of selective outcome reporting
Were co-interventions avoided or similar? There were no co-interventions or they were similar between the index and control groups
Was the compliance acceptable in all
groups?
The compliance with the interventions is acceptable, based on the reported intensity,
duration, number and frequency of sessions for both the index intervention and control
intervention(s). For single-session interventions (for ex: surgery), this item is irrelevant
Was the drop-out rate described and
acceptable?
The number of participants who were included in the study but did not complete the
observation period or were not included in the analysis are described and reasons are
given and are\20% for short-term and\30% for long-term follow-up
Was the timing of the outcome
assessment similar in all groups?
Timing of outcome assessment was identical for all intervention groups and for all
important outcome assessments
Were all randomised participants
analysed in the group to which they
were allocated?
All randomised patients are reported/analysed in the group they were allocated to by
randomisation for the most important moments of effect measurement (minus missing
values) irrespective of non-compliance and co-interventions
516 Eur Spine J (2011) 20:513–522
123groups was maintained for the following year. In conclu-
sion, one low-risk-of-bias study yielded a low level of
evidence (GRADE) to the effect that early surgery was
beneﬁcial for pain relief as compared to prolonged con-
servative care in the short term, but not in the longer term
with a faster recovery rate for early surgery.
Surgery versus usual conservative care
One old study (n = 126) with a high risk of bias compared
long-term outcomes of discectomy to conservative man-
agement [19]. Both patient and observer ratings demon-
strated that discectomy was signiﬁcantly better than
conservative treatment at 1 year. After 1 year, 24 of the 66
patients (36%) in the conservative care group versus 39 of
the 60 patients (65%) in the surgery group reported a good
outcome. No signiﬁcant differences in outcomes were
reported at 4 and 10 years follow-up.
One small trial (n = 56) with a high risk of bias com-
pared microdiscectomy with conservative treatment in
patients with sciatica for 6–12 weeks [12]. Overall, no
signiﬁcant differences were found for leg pain or back pain,
and subjective disability throughout the 2 years of follow-
up. VAS leg pain scores, however, improved more rapidly
in the discectomy group; 6 weeks scores in the surgery
group was 12 (SD 20) versus 25 (SD 27) in the conser-
vative group. The per-protocol analysis demonstrated no
statistically signiﬁcant differences.
A large trial (n = 501) with a low risk of bias in patients
with sciatica for at least 6 weeks and conﬁrmed disc her-
niation showed that both the surgery as well as the con-
servative treatment group improved substantially over
2 years for all primary and secondary outcome measures
[22]. The intention-to-treat analysis showed no statistically
signiﬁcant differences for any of the primary outcome
measures. Of the patients randomised to surgery, 50%
received surgery within 3 months of inclusion as compared
with 30% who received surgery in the group randomised to
conservative treatment. After 2 years of follow-up, 45% of
patients in the conservative treatment group underwent
surgery and 40% in the surgery group received conserva-
tive treatment.
In conclusion, there is conﬂicting evidence as to whether
surgery is more beneﬁcial than conservative care for short-
and long-term follow-up.
Surgery versus epidural steroid injections
One trial (n = 100) with a high risk of bias was identiﬁed
that compared results following microdiscectomy with
results after epidural steroid injection [2]. Patients under-
going discectomy had the most rapid decrease in their
symptoms. The decrease in leg pain in the discectomy
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123group was signiﬁcantly greater than in the epidural steroid
injection group at 3- and 6-month follow-up intervals, but
not beyond 1 year. There were no signiﬁcant differences
between groups for back pain throughout the follow-up. Of
the 50 patients, 27 who received a steroid injection had a
subsequent microdiscectomy. Outcomes in this cross-over
group were similar to those of the surgery group. In con-
clusion, there is very low quality evidence (high risk of
bias) that discectomy was beneﬁcial over epidural steroid
injections for the short term only.
Discussion
In this review we identiﬁed ﬁve studies comparing surgery
with conservative care. Only one low-risk-of-bias study
compared early surgery to prolonged conservative care
[13] and demonstrated more relief of leg pain up to
3 months for early surgery, but at 1 year the differences
disappeared. The trials of surgery versus usual conservative
treatment showed inconsistent ﬁndings. One low-risk-of-
bias study compared surgery versus conservative treatment
[22] and found no differences between the two treatments.
We were unable to perform a meta-analysis of these three
studies because of the poor data presented in two of the
studies. An observational cohort study conducted alongside
one trial included 743 patients that received their preferred
treatment. Both groups improved substantially over time,
but surgery showed signiﬁcantly better results for pain and
function as compared with conservative treatment [21].
Three of the ﬁve studies found an effect in the early
postoperative period, which diminished during further
follow-up. This is relevant because a faster recovery rate
could, besides the clinical beneﬁt, have an economic
advantage in a relatively young patient population. A cost-
effectiveness study performed alongside the trial of Peul
et al. [13] showed that surgery is cost-effective with a
willingness to pay 40,000 € as per quality-adjusted life
years (QALY) [16]. In relation to this, timing of treatment
is under debate, but for a reliable analysis of the effect of
different timing, information about duration of symptoms
is needed. The duration between onset of symptoms and
actual treatment is described in four of the ﬁve trials [2, 12,
13, 19]. Equally important is the timing of the treatment
after diagnosis by protocol or waiting list. This is only
reported in two of the trials being 2 weeks [2, 13]. Heter-
ogeneity in the duration of the symptoms or in the timing of
treatments introduces a difference in timing of treatment
since the onset of complaints and thus bias in the analysis
of recovery rate.
The duration and intensity of the conservative treatment
is poorly described in the included studies. There are
many treatment regimens and modalities available for
conservative treatment of sciatica [18] varying from ste-
roids [14] to traction [3] to physiotherapy interventions
[10]. Evidence from systematic reviews of conservative
interventions for sciatica fail to identify the effect of one
intervention over the other, however, large studies with a
low risk of bias are scarce [11]. In order to make an
informed decision about the clinical homogeneity of the
included comparisons, detailed information about the
treatments is essential and the denomination ‘‘conservative
treatment’’ is not sufﬁcient.
Three narrative reviews which examined choice of
surgery or conservative care concluded that surgery is
indicated in presence of persistent neuromotor deﬁcit [1, 7,
9]. Both Awad and Moskovich [1] and Legrand et al. [9]
suggested to let the patient make an informed choice. The
review of Awad and Moskovich [1] was published before
publication of three of the studies included in this review
[12, 13, 22]. Although the publication of Legrand et al. was
in 2007, this study did not include two studies [2, 12]
published before that date. Gregory et al. [7] promoted
surgery with persistent neuromotor deﬁcit or severe sciat-
ica with a positive straight-leg-raise test and imaging
demonstrating lumbar disc herniation at the nerve root
level correlating with the patient’s examination ﬁndings.
Although published in October 2008, this study did not
include three studies [2, 12, 19] published before that date.
Both reviews did not describe their search strategy, selec-
tion methods or quality assessments of the included studies
and are therefore, potentially, prone to bias.
Strengths and limitations
There are some limitations in our present review. Firstly,
the limited amount of studies, especially those with a low
risk of bias, limits the strength of our recommendations.
The GRADE approach needs consistent ﬁndings in sepa-
rate studies to raise the level of evidence to ‘moderate’ or
‘high’. The overall quality of the evidence should not be
misinterpreted as the quality of an individual study.
A more general problem lies within the methodology of
research for the assessment of timing of interventions.
Current research models, with the randomised clinical trial
as the gold standard, do not allow for a proper analysis of
the difference between the time from inclusion (or onset of
symptoms) to intervention and prolonged control inter-
vention. The design and analysis of studies is complicated
by the difference in cross-over possibilities between the
two interventions. Crossing over from conservative treat-
ment to surgery is to be expected for a certain amount of
patients. The reverse is also possible as shown in the study
of Weinstein et al. [22]. The mechanism is however dif-
ferent as crossing over is only counted as surgery did not
take place at all.
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ever, the costs of surgery are likely to be higher than
conservative treatment for patients or the health care sys-
tem. Also, potential complications are probably more pre-
valent and more severe with surgery. Only from a societal
perspective it might be more cost-effective because of
lower cost of production loss [16]. Evaluating conservative
treatment and surgical intervention requires a different set
of outcome parameters, including complications, re-sur-
geries and economical information to allow for a balanced
and informed cost-complication-effectiveness decision.
Conclusions
In general, there is evidence that early surgery in patients
with sciatica provides for a better short-term relief of leg
pain as compared to prolonged conservative care, but the
evidence is low quality because of the fact that only one
trial investigated this properly. No signiﬁcant differences
were found between surgery and usual conservative care in
any of the clinical outcomes after 1 and 2 years, but the
evidence is of very low quality. The scarcity of studies as
well as the limited quality of the studies does not support
the choice for any timing in our current guidelines.
Future studies should evaluate who beneﬁts more from
surgery and who from conservative care. Also economic
evaluations should analyse the economical gain of the
potential faster recovery against increased cost and com-
plication rate of surgery.
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